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Introduction
This contribution discusses the full IAB-DU migration based on dual-DU. This can also be used when a dedicated gNB-CU is used, i.e. m-CU. 

Discussion
In case full migration need to be supported, the full migration may only be supported when the IAB has 2 IAB-DUs, i.e. the 1st IAB-DU (e.g. IAB-DU1) for F1-C connection with Source Donor, and the 2nd IAB-DU (e.g. IAB-DU2) for F1-C connecting with Target Donor. The migration procedure may include intermediate stage. This was discussed in contribution ([2]), which is copied as below:
[image: ]
Figure 1: Options for migration of IAB-MT3 and UE to IAB-donor-CU2

The HO procedure for the IAB-MT can be based on the existing HO procedure. For moving the UE context from the source Donor to target Donor, the source Donor can initiate the HO procedure for each UE and descendant IAB-MT. Both “Source F1-C” between the 1st DU of the migrating IAB-DU and source Donor, and “Target F1-C” between the 2nd DU of the migrating IAB-DU and target Donor are simultaneously active. 
In intermediate stage Option 1, Rel-17 partial migration is first performed. The IAB-MT is first HO to target and the “Source F1” established between the 1st DU and Source Donor is rerouted via the target path. Both “Source F1” and “Target F1” are routed via target path. Source Donor may then initiate the HO procedure for the UE. An example call flow is shown as below:


Figure 2: Example for TA call flow via intermediate stage option 1
· Step 1-7: HO procedure for IAB-MT. 
· Step 8: new IPSec tunnel establishment over target path.
· Step 9: move the “Source F1” to target path. The 1st DU establish a new SCTP association and inform source Donor to use this new SCTP association. 
· Step 10: the 2nd DU establish the F1 with target Donor. This may also be performed via source path before the HO procedure for IAB-MT. 
· Step 11: Target Donor send UE Context Release to Source Donor. Up to the implementation, Source Donor may not need to immediately remove the context for the IAB. 
· Step 12: Source Donor initiate the HO procedure for the UE. Due to the use of the 2nd DU, the UE context establishment can be performed with current F1AP procedure. 
· Step 13: UE connect with target DU (i.e. the 2nd DU in the IAB). 
In Option 1, the “new F1” between the 2nd DU and target IAB-donor is setup after the migration IAB-MT is HO to target IAB-donor. There is a possibility that the “new F1” setup may fail for various reasons. If it happens, the full migration cannot be performed. Since the migration for the connected UE is initiated by the source IAB-donor-CU, so source IAB-donor need to know whether the “target F1” is ready. This also happens for Option 2, even the migration IAB-MT is performed after the “new F1” is setup. 

Following aspects need to be studied:
· How to configure DU2
We think DU2 can be configured as Rel-16/17 IAB. Once the IAB-MT has a connection available for OAM, DU2 can initiate a connection with OAM server. This may be performed before or after IAB-MT migrate to target parent. Similar as Rel-16/17, DU2 need to provide the information of the IAB-donor that it intends to setup F1, so OAM server can configure the cell ID, PCI, etc. 

The NR Cell Identity (NCI) is related to the gNB-ID, i.e. The leftmost bits of the NR Cell Identity correspond to the gNB ID. After the IAB perform the inter-Donor migration, the IAB need to use cell NCIs that are related to target Donor. Traditionally, the OAM configures the gNB-DU for the NCIs to be used by the gNB-DU’s cells. The IAB node may provide Target Donor information the OAM server, so OAM server configures IAB node with the new NCI to be used after IAB node is successfully connected with Target Donor. There may be the case that the IAB node has more than one neighbour Donor. The Source Donor may initiate multiple HO preparation procedure for the IAB node, e.g. one HO preparation per neighbour Donor. The actual target Donor is only known after the IAB-MT successfully connected to target cell, which means the IAB node only know the new NCI after the IAB is successfully connected with Target Donor. Other option may be target Donor allocate the new cell ID, and provide the new cell ID to the IAB node via the RRCReconfiguration message. This needs to be considered for OAM configuration. 

Proposal 1: DU2 is configured by OAM (same as Rel-16/17 IAB-DU configuration)

· How can source IAB-donor-CU know when it can initiate the migration for the connected UE 
Source IAB-donor-CU can only initiate the UE migration after target F1 is ready. Only DU2 and target IAB-donor-CU know whether the F1 is setup or not. Since DU1, IAB-MT and DU2 are co-located, IAB-MT and DU1 can also implicitly know the F1 setup result. 

Proposal 2: RAN3 study how source IAB-donor-CU know target F1 is ready, and consider the option that source IAB-donor-CU know it from the migrating IAB or from target IAB-donor-CU.

· Handover preparation procedure for the UE.

In current HO Request message, the target cell ID is mandatory. The migrating IAB may have multiple cells. Each DU1’s cell will have a correspond DU2’s cell. To initiate the handover preparation procedure for the connected UE, source IAB-donor-CU need to know the target cell of corresponds to the DU2’s cell. In case the DU2 is configured as normal IAB, e.g. the PCI, NCGI, etc. After the F1 is setup between DU2 and target Donor-CU, DU2 can inform the co-located DU1 that the new F1 is ready, and also inform DU1 for the new cell information. IAB-DU1 may then inform IAB-donor-CU1 that new F1 is ready with target IAB-donor and the new cell information. So IAB-donor-CU1 can know the new cell ID to be used as target cell ID before initiate the handover preparation procedure for the UE. An example call flow is shown below.




Figure 3: Example for source Donor-CU know the target cell ID
In other option, DU2’s cell ID may be assigned by target IAB-donor. For example, during the handover preparation procedure for the migrating IAB, source IAB-donor can send the DU1’s cell ID to target IAB-donor, then target IAB-donor reply with the new cell ID for each DU1’s cell. 

Proposal 3: RAN3 study how source IAB-donor-CU know the target cell ID for a UE, and consider the option that source IAB-donor-CU know it from the migrating IAB-DU or from target IAB-donor-CU.

· Signaling storm for the signalling related to the UE 
In this option, the normal F1 UE Context Setup procedure can be used to setup the F1AP UE context 
F1AP Context in target Donor. In case of there are many UEs connected to the IAB node, this may cause signalling storm. Further study is needed to reduce the signalling storm, e.g. transfer the F1AP UE context from source Donor to target Donor, Target Donor only need initiate the UE Context Update procedure in case target Donor change the related UE context. 

This issue may need to be discussed in Agenda Item 13.3 Mobility Enhancements.

· Alt1 or Alt2 for dual-DU
In both intermediate Stage Option 1 and Option 2, the individual UE may receive the HO command at different time. It is possible that some UE may connect with target DU while other UE still connect with source DU. So both DUs and their cells shall be active simultaneously. RAN3 discussed two alternatives in Rel-17:
· Alt1: the two logical DUs use separate physical cell resources. 
· Alt2: the two logical DUs use the same physical cell resources.
Alt1 may increase the implementation cost, but may be less complex than Alt 2 which may require some coordination between the DUs and between IAB-donor-CUs for using the same physical resources. From RAN3 perspective, the requirement is the DU1’s cell(s) and DU2’s cell(s) are separate logical cells. It should be up to RAN1/2/4 to decide which Alternative should be used in Re-18. 
Proposal 4: RAN3 assumes DU1’s cell(s) and DU2’s cell(s) are separate logical cells, but how to implement the 2 logical cells, e.g. using Alt 1 or 2 should be discussed in RAN1/2/4.


Conclusions
For mobility enhancements, our proposals are:
Proposal 1: DU2 is configured by OAM (same as Rel-16/17 IAB-DU configuration)

Proposal 2: RAN3 study how source IAB-donor-CU know target F1 is ready, and consider the option that source IAB-donor-CU know it from the migrating IAB or from target IAB-donor-CU.

Proposal 3: RAN3 study how source IAB-donor-CU know the target cell ID for a UE, and consider the option that source IAB-donor-CU know it from the migrating IAB-DU or from target IAB-donor-CU.

Proposal 4: RAN3 assumes DU1’s cell(s) and DU2’s cell(s) are separate logical cells, but how to implement the 2 logical cells, e.g. using Alt 1 or 2 should be discussed in RAN1/2/4.
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